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SOLUTION: Environmental sensors 60, 62 are respectively disposed in a 
chamber 24 which accommodates an aligner body 22 and a chamber 44 which 
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50, the influences which the environmental conditions within respective 
chambers 24, 44 affect each other can be substantially eliminated. 
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< NOTICES * 

rapan Patent Office is not responsible for any 
lamages caused by the use of this translation. 

..This document has been translated by computer. So the translation may not reflect the original precisely. 
>.**** shows the word which can not be translated. 
(.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

The technical field to which invention belongs] This invention relates to a lithography system and relates to the 
ithography system equipped with the processor of the substrate connected to the aligner which exposes a pattern in m 
ietail on the substrate with which the resist was applied, and this aligner. 
0002] 

Description of the Prior Art] At the lithography production process centering on the aligner in manufacture of a 
;emiconductor device etc., a resist is applied to the substrate surfaces, such as a wafer, by the coater (coater: Coater), 
ifter this substrate receives in an aligner by the conveyance system, being passed and performing exposure processing 
esist pattern is formed on a substrate by carrying out the development of the substrate [ finishing / this exposure 
>rocessing ] by the developer (developer: Developer). The so-called coater developer with whom coater and a develo 
vere united in recent years is in use. 

0003] Conventionally, the coater developer and the aligner were held in the chamber which became independent, 
espectively, it has the air-conditioning machine which became independent, respectively, and the inside of each 
chamber was controlled by the environmental conditions (an atmospheric pressure, temperature, humidity, etc.) suitab 
or each contents of processing. 

0004] By the way, in recent years, since it corresponds to the densification and detailed-ization of an integrated circu 
t is in the orientation which exposure light short-wavelength-izes, and for this reason, DUV (DeepUltraviolet) light, 
;uch as excimer laser, has come to be used as an exposure light. Corresponding to it, comparatively many high 
;ensitivity resists, such as a chemistry amplification mold resist (Chemically Amplified Resist), have come to be used 
l resist. This chemistry amplification mold resist has the feature from which it is very sensitive, and reacts especially 
vith the alkaline substance in air to surrounding chemical environment, and that property changes, then, the HEP A 
HEP A) filter from which physical dust is removed in each chamber by the aligner which uses a chemistry amplificat 
nold resist, or the coater developer ~ in addition, the chemical filter for removing a harmful chemical (for example, 
Jkaline substance) to a chemistry amplification mold resist is usually equipped. 

0005] At the lithography production process which uses a chemistry amplification mold resist, it has come to be carr 
)ut it being desirable to prevent from touching the open air as for from resist spreading before development terminati 
ind constructing in-line one in comparatively many cases by the aligner and the coater developer within a lithography 
>roduction process for this reason so that clearly from the above-mentioned contents. And since the effect of chemica 
environment poses a problem also about the portion (connection) which delivers a wafer among both equipments in 
constructing in-line one between an aligner and a coater developer, it isolates with external clean room environment, 
he wrap thing is performed with sufficient sealing nature by covering so that it may become environment equivalent 
he inside of the chamber of both equipments about this connection. 
0006] 

Problem(s) to be Solved by the Invention] However, if it is in the inline system in the conventional lithography 
>roduction process mentioned above It holds in the chamber which the aligner and the coater developer became 
ndependent of, respectively. From having contr olled the atmospheric pressure in a chamber, temperature, humidity, e 
)y the air-conditioning machin e according to the individual for every chamber The atmospheric-p ressure difference, t 
emperature gradient, or the humidity difference arose among both equipments in many cases, and when delivering a 
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vaferetc, there was un-arranging [ that the environment in both the chambers that were being controlled with a 
sufficient precision with much trouble will influence each other mutually, and will be disturbed ]. 
0007] For example, in an aligner side, the refractive index of air changed by the allobar resulting from the inflow of 
ur from a coater developer side etc., the projection scale factor of projection optics changed, the scale- factor control 
decision at the time of exposure was affected, or air fluctuation (fluctuation of temperature) arose by the temperature 
ehange, and as a result of becoming easy to generate the measurement error of the laser interferometer which measure 
he location of a wafer, there was un-arranging, such as having a bad influence on the stepping precision and the 
ilignment precision of a stage, Since the refractive index of air changes also with change of humidity, the same bad 
nfluence may arise. 

0008] On the other hand, in a coater developer side, since there was temperature optimal for development, it become 
mpossible to have held optimum temperature by the inflow of the air from an aligner side etc., and there was a 
>ossibility that un-arranging - a bad influence arises in a development result - might arise. 

0009] This invention was made under this situation and claim 1 thru/or the purpose of invention according to claim 4 
lave the equipment milieu-interne conditions of the processor of the substrate connected with the aligner at this in 
)ffering the in-line lithography system which can lose most effects done mutually. 
0010] 

Means for Solving the Problem] Invention according to claim 1 is the lithography system equipped with a processor 
40) of said substrate (W) connected to an aligner (20) which exposes a pattern on a substrate (W) with which a resist 
vas applied, and this aligner (20). Said aligner (20) And one [ at least ] environment of said processor (40) An 
environmental sensor to measure (60 62); so that environment in said aligner (20) and environment in said processor 
nay become almost the same based on a measurement value of said environmental sensor (60 62) It has a control uni 
64) which controls one [ at least ] environment in said aligner (20) and said processor (40). 
001 1] According to this, one [ at least ] environment of an aligner and a processor of a substrate is measured by 
environmental sensor, and one [ at least ] environment in an aligner and a processor is controlled so that environment 
in aligner and environment in a processor become almost the same with a control unit based on a measurement value 
he environmental sensor. For this reason, even if it performs carrier delivery of a substrate etc. between an aligner an 
>rocessor, it becomes possible to almost lose that environment in both equipments does a bad influence mutually in th 
ease, consequently to always perform processing within each equipment proper. 

0012] In this case, although it is sufficient for an environmental sensor if it prepares for where [ in an aligner and a 
)rocessor ] being, preparing near the connection of both equipments is more desirable. 

0013] Although various things may be measured in a lithography system given in above-mentioned claim 1 as long a 
tn environmental se nsor is the environment in both equipments, as for an environmental sensor (60 62), it is more 
l esirable like inv ention according to claim 2 that it is what measures at least one of a pressure inside equipment, 
emperature, and the humidity, for example. 

0014] That is, also in an environmental condition which affects it mutually among both equipments, infl uence of a 
nressurelnside equipment, temperature, or humidity is large . , and these thi ngs | making the three above-mentioned 
eonditions in agreement among both equipments ] are [ atleast one ] much more desira ble [ humidity etc. ] preferably 
0015] Although it will not be limited to a specific processor if a processor in a lithography system given in above- 
nentioned claim 2 is equipment which processes a substrate before exposure and after exposure, as for a processor, it 
lesirable like invention according to claim 3 that it is equipment equipped with either [ at least ] a resist spreading 
unction or a development function, for example. It is because an effect that it is big when it controls to make 
environment inside both equipments mostly in agreement since it is necessary to control equipment environment, sue 
l pressure inside equipment, and temperature, humidity, by equipment with this resist spreading function and 
levelopment function to a precision is demonstrated. 

0016] Moreover, although claim 1 thru/or a lithography system given in 3 are not limited especially about a resist 
ipplied on a substrate, it may be a chemistry amplification mold resist like invention according to claim 4. Although t 
ehemistry amplification mold resist is a high sensitivity resist which can respond to DUV exposure, excimer laser 
exposure, X-ray lithography, or electron beam lithography, since it is very sensitive to surrounding chemical 
environment (it is especially easy to react to an alkaline substance), it needs to make chemical environment of an alig 
ind a processor in agreement. That is, since it is necessary to place a chemistry amplification mold resist into 
environment where a hazardous chemical substance (here alkaline substance) was removed after being applied until 



l g eg b eb eg e e 



Page 3 



legatives are developed, it can also make chemical environment in agreement by equipping both an aligner and a 

)rocessor with a chemical filter which removes a hazardous chemical substance. 

0017] 

Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on drawing 1 and 
Irawing 2 . 

0018] The perspective diagram showing the outline configuration of the lithography system 10 concerning 1 operatio 
gestalt is shown in drawing 1 . 

0019] This lithography system 10 connected between the coater developer 40 as the aligner 20 which performs expo 
)rocessing by the step-and-repeat method, and a processor which performs the resist spreading processing to Wafer W 
ind the development after exposure, and said aligners 20 and coater developers 40, and is equipped with the connecti 
>0 which performs carrier delivery of Wafer W in a closed space here. 

0020] The aligner 20 is equipped with the main part 22 of an aligner held in the chamber 24 for aligners, and this 
;hamber 24 for aligners, and the wafer loader 26 grade. Contiguity arrangement of the air controller 28 for aligners is 
rarried out, and air-conditioning in the chamber 24 for aligners (air-conditioning) is performed in the chamber 24 for 
iligners by the air-conditioning machine in this air controller 28 for aligners (illustration abbreviation). 
0021] As the light source for exposure of said main part 22 of an aligner, the excimer laser 30 by which every 
another ] was carried out is used out of the chamber 24 for aligners, and the laser beam generated here is led to the m 
)art 22 of an aligner through the beam matching unit (BMU) 32. The laser beam (exposure light) drawn in the main p 
12 of an aligner illuminates the pattern space of Reticle R to homogeneity through the illumination-light study system 
54. Thereby, projection exposure of the pattern formed in Reticle R is carried out to the predetermined shot field on th 
vafer W as a substrate with which the resist was applied to the surface through projection optics PL. 
0022] Vacuum adsorption of the wafer W is carried out through the non-illustrated wafer holder on the wafer stage 3 
novable to X shaft orientations (space longitudinal direction in drawing 1 ), and Y shaft orientations (the space right 
ilanting depth direction in drawing 1 ). Moreover, XY location of this wafer W is measured by high degree of accura 
)y X interferometer 38X and Y interferometer 38Y respectively through Y migration mirror 37Y installed by X 
nigration mirror 37X installed by Y shaft orientations on the wafer stage 36, and X shaft orientations with 
redetermined resolution (for example, resolution of about 0.5- lnm). 

0023] Said wafer loader 26 performs carrier delivery of Wafer W between the coater developer main parts 42 throug 
;onnection 50 while conveying Wafer W to the wafer stage 36 of the main part 22 of an aligner (load unload). 
0024] The air controller 28 for alig ners controls the interior of the chamber 24 for aligners to a fixed atmospheric- 
>ressure value which always serves as posit ive pressure to an external clean room. This is for preventing that the rate 
optical refraction changes by the allobar in the chamber 24 under exposure, and it becomes impossible to perform pro 
;xposure etc. while making it the dust or dust from the outside not go into the main part 22 of an aligner. Moreover, i 
;ase the air controller 28 for aligners circulates the air in the chamber 24 for aligners with the blower which constitute 
ion-illustrated air-conditioning machine, it is controlling the temperature in a chamber 24 to predetermined temperatu 
)y adjusting heating of the air at the air cooling by the refrigerator which constitutes an air-conditioning machine, and 
leater. Temperature control in this chamber 24 for aligners is performed to laying temperature here within the limits o 
ibout **1/10 degree C. Furthermore, the air controller 28 for aligners is controlled to keep it constant also about the 
mmidity in a chamber 24. However, humidity is not directly adjusted in this case, but it is controlling the atmospheri 
>ressure and temperature in a chamber 24, and humidity is adjusted indirectly. 

0025] P AFIRUTA, a chemical filter, etc. are prepared in the wall surface of the boundary of the air controller 28 for 
di gners v a nd the chamber 24 for aligners, it passes, physical dust and physical dust are removed by PAFIRUTA, harm 
nateriaj (alkaline substance) is further removed chemically for a chemistry amplification mold resist with a chemical 
liter, and the inside of the chamber 24 for aligners is kept physically and chemical in the clean condition. 
0026] Said coater developer 40 has the chamber 44 for coater developers, and the coater developer main part 42 held 
his chamber 44 for coater developers. Contiguity arrangement of the air controller 46 for coater developers is carried 
>ut, and air-conditioning in a chamber 44 is performed above the chamber 44 for coater developers by this air control 
16 for coater developers. 

0027] By said coater developer main part 42, before exposure, a high sensitivity chemistry amplification mold resist 
Cemically Amplified Resist) is applied on the Wth page of a wafer by a spin type etc., and the development of the w 
*V after exposure is performed. Since this development reacts on temperature conditions sensitively and affects a 
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levelopment result, it is desirable to perform a development in the location which cannot be easily influenced of the 
emperature change which separated as much as possible to the connection 50 between the aligners 20 mentioned late 
rhe air controller 46 for coater developers keeps constant the atmospheric pressure in the chamber 44 for coater 
levelopers, temperature, and humidity like the air controller 28 for aligners mentioned above. 
0028] Moreove r, since the high efficiency particulate air filter and the chemical filter are arranged similarly, materia 
larmful to physical dust and physical dust, or a chemistry target is removed by the wall surface between the air 
^Q ntrolier 46 and a chamber 44, and, also physically and chemically, the inside of a chamber 44 is kept clean on it. 
"0029] In case said conn ection 50 delivers Wafer W between the chamber 24 for aligners, and the chamber 44 for coa 
levelopers^^ covered with whenever 

sealing / sufficient ] with covering like the chamber of both the equipments 20 and 40 so that a clean condition may 
:ept physically and chemical. 

0030] Furthermore, with this operation gestalt, as shown in drawing 1 and drawing 2 , the environmenta l sensors 60 
j2 which mea sure th& environmental condition in each chamber are arranged near the connection 50 inside the chamb 
T4 for alig ner^ ^ 44 for coater developers, and the~ environmen ta l contro l^se ction 64 as a control unit 

v hich contro ls the en vironmental conditi onm each c hamber Eased on the measu rement value from these environmen 
lensors 60 and 62 is fo rmed. The environment al sensors 60 and 62 are sensors which can measu re environmental 
ttffldjtjpns. such aslhe ch amber 24 of ********. an at mospheiKLpressure in 44, temperature, and humidity, to high 
if^^nf^f.r.iiracy., _and consist of a barometer, ajh gmometer, a hygrometer, etc. And in the environmental control 
tection 64, it is based on the measurement result inputted from these environmental sensors 60 and 62. By calculating 
)oth the chambers 24, the atmospheric-pressure difference between 44, a temperature gradient, and a humidity 
lifference, and controlling the air controller 28 for aligners, and the air controller 46 for coater developers so that the 
lifference of the environmental condition in each chamber is almost set to "0" The environmental condition in both th 
;hambers 24 and 44 is made mostly in agreement. In this case, in order that the barometer which constitutes said 
mvironmental sensors 60 and 62, respectively, a thermometer, a hygrometer, etc. may adjust mutual sensitivity, what 
vas proofread beforehand (calibration) is used. This becomes possible to measure correctly the atmospheric-pressure 
lifference in both equipments, a temperature gradient, and a humidity difference. 

0031] Next, the actuation in the lithography production process of the lithography sy stem 10 constituted as mentione 
ibove is explained briefly. 

0032] First, Wafer W is set to the coater developer main part 42 shown in drawing 1 . And if a predetermined input i 
>erformed by the operator from the input unit which is not illustrated by the side of the main part 22 of an aligner, a 
;ommand will be taken out to the coater developer main part 42 side through in-line one, and a chemistry amplificatio 
nold resist will be applied on condition that a request on Wafer W. The wafer W with which the chemistry amplifica 
nold resist was applied is conveyed by the connection 50, and is received and passed to the wafer loader 26 by the sid 
)f an aligner. 

0033] The wafer loader 26 which received Wafer W sets the wafer W on the wafer stage 36 of the main part 22 of an 
digner. If the laser beam from excimer laser 30 is led to the illumination-light study system 34 through BMU32 and t 
>attern space of Reticle R is illuminated in this condition, contraction projection will be carried out on the Wth page o 
he wafer with which the pattern of Reticle R was set on the wafer stage 36 through projection optics PL. 
0034] Since the main part 22 of an aligner of this operation gestalt is a stepper, while step migration of the wafer stag 
!6 is serially carried out according to exposure sequence so that sequential exposure may be made to two or more sho 
ields on a wafer, exposure processing is performed repeatedly. 

0035] In the case of exposure after a two-layer eye, the alignment mark can already be burned with the pattern on W 
ff, and after measuring some of this alignment mark by the alignment sensor 39, the shot array on a wafer is compute 
>y the so-called technique of en hunger strike global alignment (EGA) etc. based on that measurement result. And 
;uperposition exposure is performed, carrying out stepping of the wafer stage 36 based on this shot array. The locatio 
he wafer stage 36 in the case of stepping or alignment is controlled based on the positional information of laser 
nterferometers 38X and 38Y. 

0036] The wafer W with which the reticle pattern was exposed by all shot fields is again conveyed from on the wafe 
itage 36 by the wafer loader 26 to a connection 50, and is passed to the coater developer main part 42 in the chamber 
or coater developers. And by the coater developer main part 42, a development is performed on condition that a requ 
>f the wafer W received and passed, and the wafer W with which the development ended will be conveyed in the waf 
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;jecticn location which is not illustrated [ of the chamber 44 for coater developers ], and will progress to the folio win 
lown stream processing. 

0037] Although a lithography production process which was mentioned above is performed in the lithography syst em 

0 concerning this operation gestalt, the air controller 28 for aligners and the air controller 46 for coater developers a r 
dways controlled by the environmental control section 64 by the inside of the production p rocess so that environme n 
:onditions, such as both the chambers 24, an atmospheric pressure in 44, temperature, and humidity, are mogtlyjp 
igreement. For example, when an atmospheric-pressure difference arises in both the cha mbers 24 and 44, rotatio n of 
an in the air controller 28 for aligners and the air controller 46 for coater developers is controlled, or magnitude of th 
dr intake (illustration abbreviation) from the outside constituted by adjustable is changed so that both the chambers 2 
ind the atmospheric-pressure difference between 44 may be mostly set to "0." Moreover, when a temperature gradien 
ind a humidity difference arise, both the air controller 28, the refrigerator in 46, a heater, and a fan are controlled so t 

1 temperature gradient and a humidity difference are mostly set to "0." 

0038] And since the connection 50 to which delivery of Wafer W is performed is covered with sufficient sealing nat 
vith this operation gestalt while connecting both the chambers 24 and 44, If the environmental condition in both the 
chambers 24 and 44 is in agreement, in case Wafer W is delivered, even if it makes both the chambers 24 and 44 open 
or free passage mutually, fluctuation of environmental conditions (an atmospheric pressure, temperature, humidity, e 
lardly takes place, but the main part 22 of an aligner and the coater developer main part 42 can perform proper 
>rocessing. 

0039] As explained above, according to the lithography system 10 of this operation gestalt The inside of the lithogra 
chamber 24 for aligners in which the main part 22 of an aligner was held in process, The environmental condition in t 
;hamber 44 for coater developers in which the coater developer main part 42 was held So that it may measure using t 
invironmental sensors 60 and 62 which consist of the highly precise barometer proofread beforehand, a thermometer 
lygrometer, etc. and the environmental condition in both the chambers 24 and 44 may be in agreement based on the 
neasurement result Both air controllers 28 and 46 are controlled by the environmental control section 64. The chamb 
nilieu interne of an aligner and a coater developer Lycium chinense which makes most effects done mutually grows, 
t sets especially on the main part 22 of an aligner. In spite of un-arranging [ that the scale-factor control precision at t 
ime of exposure, the SUTEPPINGUNGU precision of the wafer stage 36, and alignment precision fall ] stopping hav 
irisen and having constructed in-line one with the coater developer 40 It becomes possible to expose to high degree o 
iccuracy like a case independent [ aligner 20 ]. 

0040] Moreo ver, according to the lithography system 10 of this operation gestalt, since the atmospheric pressure in e 
;hamber is co ntrolled so that there is no atmospheric-pressure difference between an aligner 20 and the coater develo 
t O, winding up of the dust by the flow of a new wind occurring in a connection 50 etc. can be prevented, and there is 
in advantag e that the yield of semiconductor device manufacture improves. 

D041] In addition, although the above-mentioned operation gestalt explained the case where the main part 22 of an 
tligner and the coater developer main part 42 were installed in one chamber, respectively, this invention is not limited 
his, and this invention can be applied even when installed in the chamber into which the main part of an aligner, the 
vafer loader section or the coater section and the developer section, the conveyance section, etc. were divided. In this 
:ase, what is necessary is just to make it take out a command from the environmental control section 64 to the air- 
;oriditioning machine which controls the environment in the chamber of two equipments connected through the portio 
br delivery of the same wafer especially as the above-mentioned connection 50, respectively. 
0042] Moreover, with the above-mentioned operation gestalt, although accommodation of the environment in the 
chamber 24 for aligners or the chamber 44 for coater developers is performed using the air controller 28 for aligners, 
he air controller 46 for coater BEROPPA, it is not limited to this and environmental conditions, such as an atmosphe 
>ressure in a chamber, temperature, and humidity, may be established for the equipment which can be adjusted, 
espectively apart from an air controller. 

0043] Furthermore, although the atmospheric pressure in each chamber was measured with the barometer and the 
itmospheric-pressure difference was calculated with the above-mentioned operation gestalt, you may make it search f 
in atmospheric-pressure difference directly by using a differential pressure gage. 

0044] Moreover, although the above-mentioned operation gestalt explained the case where the environmental sensor 
>0 and 62 were formed in the chamber of both by the side of an aligner and a coater developer, respectively This 
nvention is not limited to this and an environmental sensor is formed only in one (for example, coater developer) of 
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;hambers. You may make it the environmental control section 64 control to bring the environment in this chamber clo 
o the desired value of the environment in the chamber of the equipment (for example, aligner) of another side. 
0045] In addition, although referred to as three, an atmospheric pressure, temp erature, and humid ity, with the above- 
nentioned operation gestalt as an environmental condition measured by th e environmental sens ors 60 and 62, it isjio 
imited to these three environmental conditions, other environmental renditions are measure^ and vou mav make it 
nake the environment in both chamb ers in agreemen t. Moreover, it is not necessary to measure all of the three above 
nentioned environmental conditions, and an atmospheric pressure and temperature may be measured and controlled, 
'ou may control so that only an atmospheric pressure is measured and the atmospheric-pressure difference in both 
chambers is lost. Even if this has some a temperature gradient and humidity differences since an inflow and outflow o 
dr are almost lost between chambers if the atmospheric-pressure difference between chambers is lost at least, it is 
>ecause it is thought that the effect is not so large. 

0046] Moreover, although the above-mentioned operation gestalt explained the case where the main part 22 of an 
iligner which constitutes a lithography system was a stepper, even if it is easy to be natural even if it is scanning mold 
iligners, such as not only this but step -, - scanning method, etc., and it is this case, an effect equivalent to the above- 
nentioned operation gestalt can be acquired. 
0047] 

Effect of the Invention] As explained above, according to invention given in claim 1 thru/or 4, the lithography system 
n-line [ outstanding ] which is not in the former that most effects which the equipment milieu-interne conditions of th 
)rocessor of the substrate connected with the aligner at this do mutually can be lost can be offered. 

Translation done.] 
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